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Abstract-The Penobscot River is home to the last remaining major run of Atlantic salmon (Salmo salar) in the United States and the subject of a century-long stocking effort. Since the 1970s, most kelts have been released to the estuary after they spawn in a hatchery, and the iteroparous share of the run has declined to <1%. We tagged with a radio transmitter 55 kelts that had spawned at a hatchery in 2015, and released them at two locations (head of tide and ~50 km upstream) to assess 1) when kelts leave the river, 2) whether release location influences the timing of river exit, and 3) whether kelts from the upper river could outmigrate through the hydroelectric complex of the river. The kelts were tracked from November 2015 to July 2016. Although fish from both release groups left the system within one month, the majority (84%) overwintered in freshwater. Many (71%) kelts that overwintered in freshwater made upstream movements in November and December. There was no difference in upstream movement rates, timing of outmigration, or survival between the release groups. Survival to outmigration was 23.6%. This low survival to outmigration may have contributed to the precipitous decline in iteroparous Atlantic salmon from the Penobscot River over the last four decades.
Atlantic salmon (Salmo salar) populations in the United States have declined precipitously over the last several decades, and the only remaining population segment is listed as endangered under the U.S. Endangered Species Act . The Penobscot River historically supported spawning runs of more than 100,000 individuals , but recent returns have averaged only around 1000 fish annually (Cox 1 ). The U.S. Government has identified restoration of the distinct population segment of the Gulf of Maine as a high priority (NMFS and USFWS, 2005) . However, Atlantic salmon face a variety of threats because of their anadromous and iteroparous life history (Legault, 2005; Maynard et al., 2017) , such as overfishing, pollution, and the presence of dams (Parrish et al., 1998; Nieland et al., 2015) . Although many stages of Atlantic salmon life history have been well studied (Klemetsen et al., 2003) , comparatively little is known about the survival and movements of kelts (postspawning adults) after successful spawning. Because repeat spawners have increased reproductive influence in salmonine populations (Kusterle et al., 2013; Trammell et al., 2016) , ensuring survival of kelts could enhance restoration efforts.
Many anadromous salmonines can spawn multiple times during their life cycle, returning to sea after each spawning event to recondition (Klemetsen et al., 2003) . Survival after spawning can be high in Atlantic salmon (~80%; Chadwick et al., 1978; Jonsson et al., 1990) . However, a much smaller proportion of fish survive to spawn again (Ducharme, 1969) . Broadly, the outmigration of kelts takes place in two stages. A small proportion of individuals migrate directly to the sea, whereas the majority overwinter in the river before outmigrating to the marine environment during the following spring (Ruggles, 1980) . For those fish that overwinter in-river, survival to outmigration is >50% (Gray et al., 1987; Downton and Reddin 2 ). Across systems (North American and European rivers) and species (Atlantic salmon and steelhead, Oncorhynchus mykiss), downstream kelt migrations in spring are generally finished by July (Halttunen et al., 2010; Marston et al., 2012; Lacroix, 2013) . Once at sea, the time needed to rebuild energy stores varies according to several factors: the amount of time previously spent in freshwater (Niemelä et al., 2006) , migratory distance to marine feeding areas (Lacroix, 2013) , and fish condition after spawning (Jonsson et al., 1991) .
The ability of kelts to survive 1) a return migration to the sea, 2) a year or more of reconditioning, and 3) a return migration to spawning grounds affects the proportion of repeat spawners, which varies from 0 to 26% for Atlantic salmon populations (Fleming and Reynolds, 2004; Niemelä et al., 2006) . However, spawning runs composed of >40% repeat spawners have been reported in undammed systems in Canada that are not subject to commercial exploitation (Jessop, 1976; Saunders and Schom, 1985) . The number of broods a fish has is also variable in salmonines. In steelhead, nearly all iteroparous individuals spawn no more than twice in their lifetime (Seamons and Quinn, 2010) . Atlantic salmon have been documented as returning for as many as eleven spawning runs during their lives (Ducharme, 1969; Hutchings and Morris, 1985; Saunders and Schom, 1985) , but with at-sea kelt survival <10% (Jonsson and Jonsson, 2004) , multiple returns is likely the exception, rather than the rule.
It is unknown how recent changes to the Penobscot River (Opperman et al., 2011) may have affected migration of naturally spawned kelts from the upper reaches of the river, particularly because the downstream bypasses at all dams are closed for much of the winter, and therefore may not be operational during the postspawning period. Kelts outmigrating down the upper mainstem of the Penobscot River must pass two dams to reach the middle portion of the river (upstream from Milford Dam, and downstream from the Piscataquis River confluence [ Fig. 1]) , whereas kelts moving through the Piscataquis River must pass three dams to reach the same location. Once reaching the confluence of the Piscataquis and Penobscot rivers, kelts may travel downstream through the main stem of the Penobscot River to the estuary (passing Milford Dam), or migrate through the Stillwater Branch of the river through Gilman Falls Dam, Stillwater Dam, and Orono Dam (Fig. 1) .
The Penobscot River has been the focus of hatchery supplementation based on sea-run broodstock since (Maynard et al., 2017) .
Although the total number of repeat spawners in the Penobscot River has been low for several decades, their contribution to the total number of eggs produced in the system was likely important, historically. A review of salmon egg production in New England from the early 1980s to 2011 indicated that, on average, repeat spawners produced 2300 more eggs per female than virgin spawners in the Connecticut River, 3000 more eggs/female in the Sheepscot River, and 3100 more eggs/female in the Merrimack River (USA-SAC 3 ). Similarly, research from the River Teno, Finland, found that although iteroparous Atlantic salmon numerically represented an average of 5% of the run, they accounted for an average of 7% of the total mass of salmon caught in the river (Niemelä et al., 2006) . In the river systems of the Pacific Northwest, female iteroparous steelhead have a lifetime reproductive success that is 1.3 times higher than that of semelparous individuals, and iteroparous males have a lifetime reproductive success that is 2.8 times higher than that of semelparous individuals (Seamons and Quinn, 2010), indicating that this life history strategy allows some salmonines to produce more offspring than semelpar-ity would. Previously spawned individuals may also provide an important buffer against years with low escapement (Saunders and Schom, 1985) because of their high fidelity to their natal rivers (Hansen and Jonsson, 1994) and high reproductive potential.
Research on kelt movements and survival is relatively sparse, compared with research on other life history stages of salmonines (Hubley et al., 2008) . This sparsity of research is especially true in the context of individuals that are artificially induced to spawn at hatcheries. Because nearly all kelts in the Penobscot River system are the product of artificial spawning at hatcheries (i.e. the fish are anesthetized and stripped of gametes before release), a better understanding of postrelease movements may allow a targeted selection of release sites to match the need for suitable overwintering habitat, and therefore improve survival to outmigration.
Our goals were 1) to compare the postrelease movement and exit timing of kelts released at two sites in the Penobscot River, ~head of tide and upstream of the Marsh Island hydropower complex, which comprises the 4 dams that surround Marsh Island (Milford, Orono, Stillwater, and Gilman Falls), and 2) to evaluate differences in outmigration success between fish released upstream of the hydropower complex and those released downstream, in the free-flowing estuary.
Materials and methods

Study area
The Penobscot River, Maine, is the second largest watershed in New England (with an area of 22,000 km 2 ) and has been dammed in multiple locations since the late 1800s (Opperman et al., 2011) . It also currently has the largest remaining run of Atlantic salmon in the United States and is dependent on hatchery stocking. Since the 1970s, an average of 82% of returning adult Atlantic salmon have originated from hatchery-reared smolts (USASAC 3 ), and in recent years, the number is >95%.
Our study area ( 
Fish capture and tagging
Throughout the 2015 upstream migration, adult Atlantic salmon were collected at the Milford Dam lift and trap facility (rkm 61) by personnel of the Maine Department of Marine Resources. After collection, the fish were transported to Craig Brook National Fish Hatchery, approximately 56 km south of the dam, on a different river system. There, fish were held until they spawned in the fall. During the spawning process, fork length, mass, and sex of each fish were recorded. We used the residuals of log(Mass) regressed on log(Total length) to calculate body condition . On November 17, 2015, after several days of recovery from the artificial spawning procedure, 55 fish were anaesthetized with tricaine methanosufonate (MS-222) and surgically implanted with MCFT2-3L 5 radio transmitters (Lotek Wireless, Inc., Newmarket, Canada). A 16-mm incision was made offset from the ventral line and posterior to the pelvic fin girdle on the ventral side of the fish to enable closure with two or three sutures of Vicryl size 4-0 (Ethicon, Inc., Somerville, NJ). Tags had an air mass of 25.0 g and a water mass of 11.0 g, ensuring that they were <1% of the estimated body mass of the study fish, which ranged from 3.3 kg to 5.9 kg (median mass=4.4 kg). Transmitters had a 2.5-second burst rate and a tag life of < 170 days because of their use in a previous study. Of the 55 fish, 27 were released at the boat launch in Brewer, Maine (rkm 43.5, a 26-mile drive from the hatchery), downstream of the head of tide, and 28 were released at the boat launch in Passadumkeag, Maine (rkm 92, an 85 km drive from the hatchery). All releases took place within five hours of surgery on November 17, 2015.
Radio tracking
We monitored fish movements over a seven-month period from mid-November 2015 to mid-June 2016, primarily by mobile tracking with a portable receiver (SRX 800, Lotek Wireless, Inc.) during trips in the study 5 Mention of trade names or commercial companies is for identification purposes only and does not imply endorsement by the National Marine Fisheries Service, NOAA.
area. These trips took place between Orrington (rkm 33) and Medway, Maine (rkm 149), on a weekly basis; more frequent trips (two or three/week) were made before ice-in (late December) and after ice-out (late April).
Once a month, we used mobile tracking along the Piscataquis River to detect any fish that moved upstream through the Howland Dam bypass. All mobile tracking was conducted by using cars with omnidirectional antennas traveling along the side of the river on ME-116, U.S. Highway 2, and ME-178 at an average distance of 0.332 km (min 0.037 km, max 0.965 km), and an average speed of 64 km/h (40 mph). We also employed an array of three stationary radio receivers (SRX-DL, Lotek Wireless, Inc.) equipped with unidirectional Yagi antennas that were located between Orrington (rkm 33) and Indian Island, Maine (rkm 62; Fig. 1 ). One aerial survey, conducted aboard an airplane with a portable receiver, covered the mainstem Penobscot River, the Penobscot estuary, and the Piscataquis River on January 25, 2016. Because a study with similar tagging methods found no tag loss in Atlantic salmon smolts (Stich et al., 2014) , we assumed no tag loss. However, fish that remained in the same position throughout the winter, spring, and into the summer of 2016 were presumed dead. We used χ 2 tests to test for differences in survival, successful migration, and behavioral differences between the upper and lower release groups. Only fish that were detected at the most downstream receiver or fish that were detected in-river over the duration of the study were included in the survival analysis. Wilcoxon-Mann-Whitney tests were used to compare body condition index between groups of fish with different movements or survival outcomes. For the purposes of this study, we considered overwinter survival to take place between November and late April (ice-out); any movements after this were considered to take place during the spring, and we stopped tracking fish in early July 2016.
Results
We collected and tagged 55 fish from the hatchery: 53 females and two males (Table 1 ). All were multiseawin- ter fish (i.e. they spent ≥2 years maturing at sea), and because no grilse were tagged, only a limited number of males were available for the project. Total lengths ranged from 720 mm to 850 mm (median=770 mm). Fish masses ranged from 3.3 kg to 5.9 kg (median=4.4 kg), and body condition index ranged from −0.33 to 0.16 (median=0.01). Of the 55 fish released, 30 were detected at least once on the stationary radio array, and 49 were detected at least once during mobile tracking. Only three fish were never detected. Over half of all fish (56%) were tracked for more than 100 days (median=46 days). On the basis of detection histories (as described in the Materials and methods section) 19 fish from the upriver release and 20 fish from the downriver were included in the survival analysis.
Broadly considered, movement could be classified into 2 major groups overwintering in-system or rapid (within one month) downstream movement to the estuary (Fig. 2) . Most of the tagged kelts (46 individuals) overwintered in the Penobscot River, and only 6 rapidly exited the system (Fig. 3) . Of the 6 kelts that rapidly exited the system, 4 were initially released at the downriver site (rkm 43.5) and two were released at the upriver site (rkm 92). Many of the fish (36 individuals) that remained in the river over the winter made directed upstream movements (Fig. 4) . Fish that overwintered in the system did so between rkm 33 and rkm 99, depending on where they were stocked (i.e. under most river conditions Milford Dam at rkm 61 impeded movement upstream). Of these, 15.4% of the fish were located downstream of the head of tide (~rkm 48), 34.6% were located between the head of tide and Milford Dam, and the remainder of our tagged fish (50%) overwintered between Milford Dam and the Piscataquis River confluence within the main stem of the river.
A total of 23 fish moved to the next dam upstream from their release location. Of these fish, 9 made repeated approaches to the dams over a period of days or weeks, indicating that the dams likely impeded their Figure 2 Representative paths of 4 tagged kelt Atlantic salmon (Salmo salar) tracked from mid-November 2015 to min-June 2016 on the Penobscot River, Maine. Pie charts indicate the proportion of fish that exhibited 1 of 2 movement patterns or 1 of 2 mortality types. The gray pie charts provide percentages for fish released at the upriver site at river kilometer (rkm) 92, and the black pie charts provide percentages for fish released at the downriver site at rkm 43.5. The tracks indicate fish that (A) overwintered in freshwater and then migrated to the estuary in the spring, (B) had an apparent overwinter mortality, (C) outmigrated rapidly (within 1 month) after release, and (D) had an apparent initial mortality. The dotted lines represent locations of hydroelectric dams on the main stem of the river. Because our lowest radio receiver in the Penobscot River system was located at rkm 30, detection at that point was considered successful outmigration. upstream movement. Apparent overwinter survival was below 50%; 26 kelts were presumed dead in the river system and an additional 16 fish had an unknown outcome (8 from each release group).
The apparent survival for kelts released upriver was 43%. The maximum distance the 28 upper release fish could have moved upstream was 7 km before reaching the West Enfield Dam. Further movement was possible into the Passadumkeag River for up to 17 km before reaching the Pumpkin Hill Dam, although because of the absence of roads, this area was not tracked by a mobile receiver, except during our one flight. We found that 13 fish moved upstream from the release site (11 during the first month following release), and 10 of these approached the dam. Half of the fish (14/28) released upstream moved downstream past the Milford Dam. Most fish that successfully passed the dam did so before March, and only one fish descended from the upper river in May. Of the fish in this release group, 4 were documented leaving the system through the estuary, including 2 of those that initially moved upstream (Fig. 3) . Of the 16 presumed fish that died in the upriver release group, 6 initially moved upstream, 8 initially moved downstream, and 2 remained within 1 rkm of the release site-a finding that indicated no relationship between initial movement choice and survival. Of the presumed mortalities, 6 occurred after the fish had moved downstream over the Milford Dam. For the purposes of these analyses, mortality and movement are not mutually exclusive (i.e. a fish that was counted as moving upstream could also be counted as a mortality).
The maximum distance that the 27 lower release fish could have moved upstream from the release point in Brewer was 17.5 km before reaching Milford Dam. Of the 23 fish that moved upstream from the release site; 13 of those approached the dam, and 1 passed the dam during a period of extreme high water in mid-December 2015, when river discharges were more than twice the 113-year median. All upstream movements originating from the downriver release site took place before the end of January. Of these fish 9 were eventually documented leaving the system, including 5 that initially moved upstream (Fig.  3 ). An additional 10 fish in this release group were presumed dead. Of these fish, 6 moved upstream initially, and 3 remained within 1 rkm of the release site.
A larger proportion of kelts released downriver were observed making directed upstream movements than the proportion of kelts released at the upriver location exhibiting the same behavior (85% vs. 46%, χ 2 =7.498, df=1, P=0.006). There was no difference in apparent survival to the estuary between the upriver and downriver release groups (14% and 33%, respectively, χ 2 =1.8084, df=1, P=0.179). Apparent mortality over the course of the study and apparent initial mortality (fish that remained within 1 rkm of the release site for the duration of the study) were not different for the upriver and downriver groups (Table 2) . There was no difference in body condition index between the fish that were documented successfully leaving the system, and the fish that were presumed dead (WilcoxonMann-Whitney [W]=367, P=0.899). There was also no difference in body condition index between the fish that made directed movements upstream and those that moved downstream (W=343, P=0.566).
Discussion
The results of this study suggest that the majority (88%) of kelts released into the Penobscot River overwinter in freshwater, regardless of where they are released. This finding is consistent with research from the River Teno, where about one third of individuals (35%) moved directly out to sea (Halttunen et al., 2010) . Unlike Halttunen et al. (2013) , we found no differences in body condition index between fish that emigrated quickly and fish that overwintered in the Penobscot River. However, our data set of outmigrating fish was considerably smaller than Halttunen et al.'s (13 vs. 166 individuals) , the fish spawned artificially in a hatchery rather than naturally in the river, and our outmigrating fish were all females (as opposed to mixed sex in Haltunnen et al. (2013)).
Figure 3
Timing of outmigration (in months after release) of kelt Atlantic salmon (Salmo salar) released in an upriver site (light gray, river kilometer [rkm] 92) and a downriver site (dark gray, rkm 43.5) on the Penobscot River, Maine, on 17 November 2015 and tracked with radio telemetry from release to mid-June 2016. The values on the y-axis represent the number of fish exiting each month.
Months since release nFish Upriver Downriver
Research from European rivers suggests that females are generally in better condition than males after spawning, likely because of low instances of aggression among female fish . Because their condition is generally better after spawning, it may be more advantageous for females to remain in the low-productivity, low-risk freshwater environment through the winter to keep the risk of mortality low for those months, whereas males must enter the marine environment sooner to recondition. In our study, both males were presumed dead. Previous research has also documented low postspawning survival among males, which leads to a higher proportion of iteroparous fish being female (Niemelä et al., 2006; Halttunen et al., 2010) . However, given that the sex-ratio of our study fish was so heavily skewed toward females, it is possible that our results are applicable only to female fish. With only 2 male fish (both released at the upriver release, and both mortalities), it is very likely that we were unable to capture the full range of male postspawning behavior.
Unlike the fish in several other studies of kelt movements (Baglinière and Porcher, 1994; Komandina-Douthwright et al., 1997; Cunjak et al., 1998) , many fish in our study made directed, upstream movements after release. However, in our study, kelts were released downriver from where they would naturally spawn, if not taken to the hatchery. This provides at least 2 possible reasons why fish would move upstream: to seek more advantageous habitat conditions and because they may have been more physiologically similar to ripe adults than postspawning adults owing to the artificial spawning process at the hatchery.
Further study is needed to clarify the causes of upstream movements, such as those we observed in hatchery-spawned kelts. One possible explanation for upstream movement centers on habitat availability. Estuarine habitat may be most desirable for kelts during severe winters (Cunjak et al., 1998) because of the absence of frazil ice in that area. However, the winter of 2015-16 was unusually mild, which may have contributed to kelts overwintering farther upstream in the watershed during our study. Additionally, studies in other systems (Saunders, 1960; KomandinaDouthwright et al., 1997; Cunjak et al., 1998) have found that habitat complexity (e.g. lakes, large pools, islands, and other structure) was positively correlated with higher instream survival of postspawning fish and higher usage of freshwater habitat instead of marine or estuarine habitat. The first 38 rkm of the Penobscot River are commercially navigable, and relatively few islands (natural or artificial) exist downstream of rkm 48. In contrast, the reach between rkm 48 and rkm 61 is filled with artificial islands built for log drives, as well as several large natural islands. Therefore, for fish released at the downriver site, most of the complex habitat exists upriver of their release point. However, because the habitat between rkm 61 and rkm 99 is mostly complex, braided channel with many small islands, upstream migration would not be necessary for fish released at the upriver location to reach suitable overwintering habitat.
Another possible explanation for upstream migration after release is physiological. In our study, most of the fish in the lower release group and nearly half of the fish in the upper release group made directed movements upstream after release. However, other researchers have found that kelts move downstream after spawning (Baglinière and Porcher, 1994) . Upstream movements late in the spawning season, as documented here, have only been documented in fish that were still ripe (Komandina-Douthwright et al., . Because spawning of all the fish in our study was artificially induced in a hatchery, many still had gametes in the abdominal cavity when we surgically implanted tags. Physiological mechanisms to motivate upstream migration before spawning have been noted in previous studies (Bendall et al., 2012) , therefore it is possible that our kelts were behaving more like ripe adults than postspawning adults, given that gametes were still present. The majority (95.3%) of upstream movements in individuals from both release sites ceased within a month of release. Therefore, without further knowledge of the physiology of each fish, it is difficult to determine a trigger for upstream movement.
Regardless of the mechanism behind upstream movement, the fact that kelts continue to move throughout the fall and early winter may be of concern to river managers. During this time of year, fish passage structures (in both upstream and downstream directions) are typically closed to avoid damage from ice and debris (Simpson 6 ). Keeping these facilities operational in the winter may require substantial expenditures of effort and capital, but may also provide an opportunity for better survival, particularly for kelts moving in a downstream direction.
Because of the logistics of maintaining the radio receiver array, we were unable to place receivers on the Stillwater Branch of the river. Because of this gap in coverage, we were unable to determine the predominant path choice around Marsh Island (rkm 56-63) for fish outmigrating from the upriver release location. In the future, securing access to sites along this portion of the river could help determine whether path choice around the island influences mortality in the lower river. Previous research on Atlantic salmon smolts has shown that downstream passage at hydroelectric facilities results in decreased survival farther downriver (Stich et al., 2015) . Because path choice influences the number of dams passed (e.g. there is one dam on the east side of the island and three on the west, Fig. 1 ), Table 2 Presumed mortality of kelt Atlantic salmon (Salmo salar) released at an upriver and a downriver site on the Penobscot River, Maine, on 17 November 2015 and tracked with radio telemetry from time of release to mid-June 2016. Fish presumed to be initial mortalities are those that remained within 1 km of their release site for the duration of the study. Fish presumed to be overwinter mortalities are those that remained at a fixed location in the river for several months, including the end of the study in mid-June 2016. Total presumed mortality includes both initial mortalities and overwinter mortalities. Mortality between the two release sites was compared using a chi-square (χ 2 ) test.
Mortality
Upriver (28 individuals it may be also be linked to survival. Just as smolts are at risk of being descaled, of movement delays, and depredation at dams, these sites may also pose risks to downstream migrating kelts. In both release groups, 8 tags were lost to the radio network, and we were unable to ascertain their area of disposition. The lack of transmissions from these tags could be due to a number of factors. First and foremost, the tags were all repurposed from an earlier study of upstream migrating Atlantic salmon, and therefore their batteries had already been somewhat depleted. Additionally, some tags may have been removed from the watershed either by poachers or wildlife (e.g. birds of prey). Finally, the most downriver receiver in the system covered a portion of the river that is inundated with salt water at high tide. Salt water can interfere with radio signals and likely reduced the probability of detection at that receiver during certain time periods.
Survival of kelts released into the Penobscot River was relatively low, compared with survival in European rivers, which may contribute to the observed declines in the number of multispawning individuals in the population (Maynard et al., 2017) . Apparent initial mortality (fish that remained within 1 km of release for the duration of the study) was <15% in both release groups. There was no significant difference in apparent overwinter mortality between the groups. Apparent survival to outmigration was at least 23.6% (13/55 individuals) , which is considerably lower than documented survival to outmigration in the River Imsa (65-85%; Jonsson et al., 1990) in Norway and in the Burrishoole River in Ireland (40%; Piggins, 1990) . Because 2015-2016 was an unusually warm winter, an absence of ice cover on the river may have contributed to low survival because kelts are known to use ice for refuge from aerial predators (Cunjak et al., 1998) such as bald eagles (Willson and Halupka, 1995) . Since the initiation of the Penobscot River Restoration Project, the proportion of bald eagle diets made up of marinederived nutrients has been increasing (Call, 2015) . Although survival to repeat spawning varies among river systems (2-25%, Jonsson et al., 1991) , multispawning returns to the Penobscot River have averaged 0.04% in the past decade. This percentage is below that of reports from degraded rivers in France where multispawning individuals made up 0.5-3% of spawning runs (Bardonnet and Baglinière, 2000) .
The majority of kelts released into the Penobscot River overwintered in freshwater or the estuary rather than makimg a rapid exit to the marine environment. There was no measurable difference in migratory timing between fish released downstream of the head of tide and those released ~50 km upstream, and some fish stocked upstream were able to successfully migrate to the ocean through one or two hydroelectric facilities. Survival rates were comparable for the two release groups, but were lower than expected. Additionally, the majority of tagged fish exhibited directed, upstream movements more characteristic of ripe fish than spent fish. Survival and movement patterns may have been influenced by an unusually mild winter. Future research may benefit from a longer time-series of data, as well as better quantification of the reproductive status of the fish. The focus of this study was to document the possibility of adult Atlantic salmon requiring passage both upstream and downstream at dams in the Penobscot River during time periods when these facilities traditionally are nonoperational.
